Rare disease Background:
Metachronous Pancreatic Metastasis from Rectal Cancer that Masqueraded as a Primary Pancreatic Cancer: A Rare and Difficult-to-Diagnose Metastatic Tumor in the Pancreas

Background
There are various types of primary cancers of the pancreas, some of which are rare [1] . Invasive ductal carcinoma, the most common type of primary pancreatic cancer [1] , usually shows as a diffuse and hypovascular nodule in imaging studies. Infiltrating carcinoma is often accompanied by invasions of the blood vessels, biliary tract, and pancreatic duct. Obstructive jaundice and associated pancreatitis frequently complicate invasive tumors located in the pancreatic head [1] .
Metastases to the pancreas account for approximately 2% of pancreatic neoplasms [2] . Pancreatic metastases from colorectal cancer are rare [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] , and acceptable outcomes can be achieved by curative resection in carefully selected patients [5, 6, 8, 10, [12] [13] [14] [15] . Treatment guidelines recommend aggressive resection of hematogenous metastases (i.e., lung or liver metastases) [16, 17] if radiographic and/or surgical R0 (i.e., radiographic/surgical R0 resection, according to the Japanese Classification of Colorectal, Appendiceal and Anal carcinoma [18] ) is accomplished [5, [7] [8] [9] [10] 12, 13, [15] [16] [17] . Whether pancreatic metastases occur via hematogenous pathways is controversial [7] [8] [9] [10] 12] . Aggressive surgery should be a component of multimodality treatment of metastatic colorectal cancer [5, 6, [8] [9] [10] [12] [13] [14] [15] [16] [17] .
Here, we report a rare and misdiagnosed case of pancreatic metastasis originating from rectal cancer. Imaging findings resembled those of primary pancreatic cancer. We also discuss the role of surgical resection in treatment of this rare metastasis.
Case Report
A 70-year-old male visited our hospital with symptoms of bowel obstruction. Colorectal endoscopy, pathological diagnosis based on biopsy specimen, and enhanced computed tomography were performed as initial diagnostic workup. Detailed examination resulted in a clinical diagnosis of advanced rectal cancer with multiple liver metastases. He underwent neoadjuvant chemotherapy with 3 courses of 5-fluorouracil plus oxaliplatin followed by 2 courses of panitumumab followed by laparoscopic low anterior resection with intentional lymphadenectomy. Partial hepatectomy and left lobectomy were also performed for multiple liver metastases. According to imaging studies and surgical findings, curative resection was achieved (i.e., radiographic/surgical R0 resection [18] ). The final pathological diagnosis was T4aN1aM1a stage IVA (TNM classification [19]) well-differentiated tubular adenocarcinoma. Adjuvant chemotherapy with 6 courses of 5-fluorouracil plus oxaliplatin was completed. One year after the initial surgery, lymphadenectomy for recurrent metastatic lymph nodes was required, achieving radiographic/surgical R0 [18] ; thereafter, further chemotherapy with capecitabine plus panitumumab was administered. Subsequently, right lower lobectomy was performed for a solitary lung metastasis and chemotherapy discontinued for 7 months because radiographic/surgical R0 [18] had been achieved. A solitary liver metastasis and lymphoid metastases were then detected; these resolved radiographically after recommencing chemotherapy with 5-fluorouracil, oxaliplatin and panitumumab. This was discontinued once radiographic R0 [18] had again been achieved, and then resumed after detection of another solitary liver metastasis and lymphoid metastasis. Oxaliplatin was omitted from his regimen because of refractory peripheral neuropathy. Four cycles of chemotherapy with 5-fluorouracil plus leucovorin were administered, achieving radiological resolution of these metastases (radiographic R0 [18] ). At 2.5 years after the initial surgery, a further solitary liver metastasis and a diffuse hypovascular nodule in the pancreatic head were detected ( Figure 1 ). Further chemotherapy with 5-fluorouracil, irinotecan and bevacizumab was administered for 1.6 years, and then discontinued because of development of progressive obstructive jaundice caused by the pancreatic tumor. Radiographic and ultrasonography details of this pancreatic neoplasm are shown in Figures 2-4. The tumor was in the pancreatic head, hypovascular, and 21×19 mm in size (Figures 1, 2 ). Diffuse invasion of the pancreatic duct and biliary tract resulted in obstruction and remarkable dilation of the distal pancreatic duct, intrahepatic bile ducts, and extrahepatic biliary tract (Figures 3, 4 ). Biliary drainage was achieved via an endoscopic nasobiliary drainage tube ( Figure 4 ). Pathological examination of a biopsy specimen resulted in a diagnosis of moderately-differentiated tubular adenocarcinoma. It was difficult to make a definitive diagnosis of our patient's locally advanced pancreatic tumor; however, we concluded on the basis of the clinical and radiographic evidence that it was a primary pancreatic cancer rather than a metachronous metastasis from the original rectal cancer. At 4.2 years after the initial surgery, subtotal stomach-preserving pancreaticoduodenectomy for the pancreatic tumor and partial hepatectomy for the solitary liver metastasis were performed, achieving radiographic/surgical R0 resection [18] . Pathological examination revealed that the pancreatic tumor was similar to the original rectal cancer ( Figure 5) ; furthermore, the pancreatic neoplasm lacked the typical pathological features (e.g., not a tubular adenocarcinoma) of primary pancreatic cancer. Immunohistological studies revealed negativity for cytokeratin 7 and positivity for cytokeratin 20 and caudal type homeobox transcription factor 2 ( Figure 6 ). These findings resulted in a definitive pathological diagnosis of metachronous pancreatic metastasis originating from our patient's primary rectal cancer. A total of 6 courses of chemotherapy with 5-fluorouracil, panitumumab and leucovorin were given; however, multiple liver metastases appeared. His general condition worsened despite further chemotherapy with 5-fluorouracil, panitumumab and leucovorin and with 5-fluorouracil, irinotecan and bevacizumab. Although a regimen switch to trifluridine and tipiracil hydrochloride was considered, he opted for best supportive care at 4.8 years after the initial surgery. Carcinomatous ascites has been well controlled, and he remains alive 5.4 years after the initial surgery. Time course of this patient (e.g., surgical resections and chemotherapy regimens) was summarized in Figure 7 .
Discussion
The primary cancers that are most frequently responsible for pancreatic metastases are reportedly renal cell carcinoma (54.3-83.3%) and rectal cancer (7.5-16.7%) [2, 9, 12, 20] . The median 
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interval between resection of the primary cancer and development of pancreatic metastases is relatively longer, being reportedly 32.5-157 months [5, [7] [8] [9] 20] . Pancreatic metastases appearing long after the initial surgery (>5 years) have been documented [4] . However, T1 colorectal cancers according to TNM classification [19] (i.e., oncological depth within submucosal layer) rarely cause pancreatic metastases [9] .
Accurate preoperative diagnosis of pancreatic metastasis rather than a primary pancreatic cancer is difficult [7] [8] [9] [10] 12] . Cytological examination of a fine needle aspirate or pathological examination of a biopsy specimen obtained under endoscopic ultrasonography guidance is useful for preoperative diagnosis [4, 8, 9, 20, 21] . In our case, although pathological assessment of a biopsy specimen suggested moderately-differentiated tubular adenocarcinoma, it was not possible to make a definite preoperative diagnosis of pancreatic metastasis originating from rectal cancer, which was regrettable given the impact the diagnosis made on subsequent management. Unfortunately, the clinical features, particularly the findings on imaging studies (e.g., obstructive jaundice with biliary dilatation and associated pancreatitis with dilated pancreatic duct), misled us into diagnosing primary pancreatic cancer. It must always be kept in mind that a pancreatic metastasis may closely resemble the more common primary pancreatic tumor. Only 1.3% of pancreatic metastases originate from colorectal cancer [7] and the pancreas is a very rare site for metastases from colorectal cancer [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] ; thus, the statistical unlikelihood of metastasis was a factor in our preoperative misdiagnosis.
The usefulness of immunohistological staining for cytokeratin 7, cytokeratin 20, and caudal type homeobox transcription factor 2 is well-documented [4, 7, 9, 14] . Negativity for cytokeratin 7 and positivity for cytokeratin 20 favor colorectal cancer over primary pancreatic cancer [7, 9] ; however, immunohistological assessment is not practicable as an intraoperative diagnostic tool. Although thyroid transcription factor 1 specifically expresses in most thyroid tumors and in a significant subset of pulmonary neoplasms [22] , combinations of cytokeratin 7, Optimal treatment for pancreatic metastasis has not yet been established [5, 8, 10, 15, 20] . Pancreatic resection may confer a survival benefit on patients with pancreatic metastases [2, [5] [6] [7] [8] [9] [10] [12] [13] [14] [15] 20] , the 5-year survival rate after this procedure reportedly being approximately 30% [23] . Cases of successfully resected pancreatic metastases from colorectal cancer after multiple resections of metastatic lesions have been reported [2, [5] [6] [7] [8] [9] [10] [12] [13] [14] 24] . Thus, patients who are fit for surgery and free of metastases in other organs should be considered good candidates for pancreatic resection [2, [5] [6] [7] [8] [9] [10] [12] [13] [14] 24] .
The role of intentional lymphadenectomy in patients with pancreatic metastases is controversial [10, 12, 23] ; pancreatic metastasis may be accompanied by lymphoid metastases in regional lymph nodes [8, 23] . The mortality and morbidity rates for pancreatic resections including pancreaticoduodenectomy for pancreatic metastasis are reportedly 1.4% and 48.3%, respectively [2] . Simple pancreatic resection without intentional dissection of lymph nodes and nerve plexus is currently considered safe and feasible [25] ; intentional lymphadenectomy increases the risk of pancreatic leakage [25] .
Pancreatic cancer is a solid cancer with a poor prognosis [1] ; pancreatic metastases also have a poor prognosis (8.7 months) [10] . In the absence of a definitive diagnosis of pancreatic metastasis, it is not possible to select the optimal chemotherapy regimen [13, 26] . From the viewpoint of therapeutic strategy, surgical resection of a pancreatic mass is justified not only to make a definitive diagnosis [8, 13, 26] but also to improve survival [2, 5, 6, [8] [9] [10] [12] [13] [14] [15] 20] . The overall survival of patients with stage IV colorectal cancer is approximately 9 months if chemotherapy is not administered after primary resection [17] . Multimodality therapy is crucial for stage IV colorectal cancer [16, 17] . As in our case, aggressive treatment aimed at achieving radiographic and/or surgical R0 should be repeatedly administered to patients with colorectal cancer when they develop recurrences and metastases.
